Chromatin remodeling in plant cell culture: patterns of DNA methylation and histone H3 and H4 acetylation vary during growth of asynchronous potato cell suspensions.
Changes in DNA cytosine methylation and core histone multi-acetylation were determined in cell suspension cultures of potato (Solanum tuberosum L. cv. Russet Burbank) during 15 days of in vitro culture. Cell subculture induced a transient 33% decrease in genome-wide 5-methylcytosine (5mC) content and a transient threefold increase in transcription rates that were most evident at 6 and 9 days after subculture, respectively. In contrast to the global reduction in 5mC content, subculture resulted in a transient twofold increase in 5mC levels within 5'-CCGG-3' sequences and no detectable change in 5'-CG-3' methylation. Multi-acetylation of histones H3.1, H3.2 and H4 rose 2-, 1.5- and 3-fold by 9, 9 and 12 days after subculture, respectively. All observed epigenetic changes were reset during aging of cell cultures. Inclusion of the histone deacetylase inhibitor trichostatin A (TSA) and/or the cytosine methylation inhibitor 5-azacytidine (5AC) in culture sequentially decreased genome-wide 5mC levels by approximately 25% at day 9, then decreased 5'-mCmCGG-3' by 30-50% and increased H3 and H4 multi-acetylation by 30-60% at day 15, compared to controls. Treatment with 5AC or TSA alone or in combination had no effect on RNA synthesis at day 9. At day 15, 5AC treatment remained ineffective, while de novo RNA synthesis was approximately twofold higher in cells grown in both inhibitors or in TSA alone. Collectively, these results demonstrate that in potato suspension cultures, rapid, reversible changes in 5mC levels precede regulatory post-translational acetylation of core histones, and suggest that interactions between these epigenetic processes appear to be necessary to power transcription and growth induction in potato cells.